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Objective: Optimal self-care is crucial in patients with chronic heart failure (HF). While the focus of research has
been on negative mood states, adequate psychological resources may be required to successfully engage in HF
self-care. Therefore, the longitudinal associations of multiple positive affect measures in explaining HF self-care in-
cluding consulting behavior were examined while adjusting for depressive symptoms and potential covariates
(e.g., disease severity).
Methods: In this prospective cohort study, 238 patients (mean age: 66.9 ± 8.6 years, 78% men), with chronic HF
completed questionnaires at baseline and 1-year follow-up. Positive affect was assessed with the Positive and
Negative Affect Schedule (PANAS) and the Global Mood Scale (GMS). Anhedonia, i.e. diminished interest or plea-
sure, was assessed with a subscale of the Hospital Anxiety and Depression Scale (HADS). The 9-item European
Heart Failure Self-care Behaviour scale was completed to assess HF self-care including consultation behavior.
Results: Linear mixed modeling results showed that anhedonia was most strongly associated with both poor
self-care (estimate =− .72, P b .001) and consulting behavior (estimate =− .44, P b .001) over time, after
adjustment for covariates and depressive symptoms. GMS positive affect was related to better HF self-care
adjusting for standard depressive symptoms but not when adjusting for anhedonia. PANAS positive affect was not
independently related to self-care.
Conclusion: Anhedonia was associated with worse compliance with self-care among chronic HF patients over time,
irrespective of disease severity and depression. Associations between positive affect and self-care were dependent
on the measures used in multivariable analyses.© 2014 Elsevier Inc. All rights reserved.Introduction
Chronic heart failure (HF) is a growing major public health problem
affecting 1–2% of the general population in developed countries, due to
the aging of the population and increased survival after an acute cardiac
event [1,2]. Despite the improvement of HF treatment, it is associated
with high morbidity and mortality rates, impaired health status, and
high number of hospital (re-)admissions which has led to major
healthcare costs [3,4].
From the patient perspective, chronic HF is a burdening condition as
it requires a vast amount of self-care [5]. Self-care refers to the actions
patients must undertake to maintain healthy functioning and well-
being by actively managing symptoms, treatment, and lifestyle changes
inherent in living with a chronic medical condition [6]. Maintaining
health can be achieved by adapting behaviors such as complying with
medication and lifestyle regimen, and consulting professionals whensychology in Somatic Diseases
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nollet).chronic HF symptomsworsen (i.e., consultation behavior) [6]. Critically,
poor self-care has been associated with adverse outcomes in patients
with chronic HF [7].
A multitude of different factors affect and complicate chronic HF
self-care behavior [5]. Adequate psychological resources are required
to provide patients with the necessarymotivation and energy to success-
fully engage in optimal self-care. While the focus of research has been on
negative mood states such as depression, it is being debated whether
positive affect should be considered as the opposite as both states can
be experienced simultaneously [8,9]. Relatively little is known about the
health effects of positive psychological affect (i.e., mood states such as
feeling active, joy or cheerful) but preliminary evidence suggests that
positive affect may be associated with enhanced cardiovascular health
[10–12], healthy lifestyle (e.g., physical activity) [11], and adaptive bio-
logical function (e.g., reduced inﬂammation) [11,13].
To date, no consensus exists on the deﬁnition and measurement
of positive affect and it has recently been stressed that research
should include multiple constructs of positive affect to examine its rela-
tionship with cardiovascular health outcomes and behaviors [11]. It was
previously reported that different positive affect measures reﬂected
different dimensions of positive affect using factor analysis in the current
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inﬂammatory biomarkers [13]. One of these measures has been assumed
to assess anhedonia [12], a core feature of major depressive disorder that
is deﬁned as diminished interest in or pleasure in response to stimuli that
were previously experienced as rewarding during a pre-morbid state
(DSM-IV-TR) [14]. Remarkably, while it is often assumed that depression
is associated with poor compliance in patients with HF, ﬁndings have
been inconsistent in conﬁrming this relationship so far [15,16]. Given
these inconsistencies and the assumption that positive affect is notmerely
the opposite of negative affect, it is of interestwhether positive affect and/
or anhedonia are associated with compliance with HF self-care activities
and consultation behavior as potential behavioral determinants of health
outcomes.
Therefore, we prospectively examined and compared the associations
of positive affect and anhedoniawith compliancewith self-care behaviors
at baseline and 1-year follow-up among patients with chronic systolic HF
using several affect measures. In addition, we examined whether disease
severity, depressive symptoms, or other potential covariates could ex-
plain these associations.
Materials and methods
Participants and procedure
HF outpatientswere consecutively recruited between June 2006 and
October 2008 from 3 teaching hospitals in The Netherlands (i.e., St.
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Fig. 1. Flow chart of pHospital, Terneuzen). Inclusion criteria were: left ventricular ejection
fraction (LVEF) ≤ 40%, age ≤ 80 years, no hospital admission in the
month prior to inclusion, and stable on oral HF medication during the
month prior to inclusion. Exclusion criteria were life-threatening co-
morbidities, severe cognitive impairment, psychiatric comorbidity except
for mood disorders, and/or insufﬁcient understanding of the Dutch
language. Of 282 eligible patients, 253 patients agreed to participate
(response rate = 89.7%) at baseline (Fig. 1).
Eligible patients were consecutively approached for participation by
their cardiologist or nurse during a regular outpatient clinic visit. Ifwilling
to participate, patients were called by an independent investigator to
schedule a baseline study appointment in which patients were given
additional information about the study. At baseline and at 12-month
follow-up, participants completed questionnaires at home to assess
socio-demographics, psychological variables, and HF self-care that were
returned by mail and checked for missing items accordingly. Patients
were contacted when either a questionnaire was not returned within
two weeks or in the event of missing items.
The study was approved by the medical ethics committees of all 3
hospitals, and was conducted according to the principles outlined in
the Declaration of Helsinki (2008). All participants provided written in-
formed consent and anonymity was guaranteed.
Positive affect
According to our previous study [13], positive affect was assessed
with 2 different measures at baseline and 1-year follow-up: the widelyponse (n = 29)
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Global Mood Scale (GMS) [8].
The PANAS is a reliable and valid 20-item self-report measure of
positive and negative affect [17]. Ten positive affect items were rated
on a 5-point Likert scale from 1 (very slightly or not at all) to 5 (extremely)
regarding the past weekwith possible total scores ranging from 10 to 50.
Items included: attentive, interested, alert, excited, enthusiastic, inspired,
proud, determined, strong, and active. Cronbach'sαwas .89 at baseline in-
dicating high internal consistency.
The GMS [8,18] contains 10 positive mood terms (i.e., feeling active,
lively, hard-working, sociable, cheerful, self-conﬁdent, dynamic, enterprising,
relaxed, and bright) thatwere rated on a 5-point Likert scale ranging from
0 (not at all) to 4 (extremely) regarding the past time with total scores
ranging between 0 and 40. The positive affect scale of the GMS has
been shown to be highly internally consistent [8] and Cronbach's αwas
.91 in the present study. The GMS positive affect scale tends to reﬂect
more vitality concepts compared with the PANAS positive affect scale
which reﬂects amore cognitive-motivational dimension of positive affect
[13]. For both scales, higher scores reﬂected higher levels of positive
affect.
Anhedonia
The anhedonia subscale from theHADS [12]was initially designed to
detect the lack of positive affect as a key feature of major depressive
disorder [12,14]. This subscale consisted of 4 items that were scored
on a 4-point scale ranging from 0 (just as much/most of the time) to 3
(not at all) regarding the past week of which 1 item was reversed
scored. Items included I look forward with enjoyment to things, I feel
cheerful, I can laugh and see the funny side of things, and I still enjoy the
things I used to enjoy. Total scores could range from 0 to 12, with higher
scores reﬂecting increased anhedonia, or diminished interest/pleasure in
rewarding stimuli. Internal consistency was satisfactory in the present
study with Cronbach's α of .78.
Depression
The well-validated 10-item Center for Epidemiological Studies
Depression Scale (CES-D) [19] was used to assess depressive symptoms
at baseline and 1-year follow-up. Items were rated on a 4-point scale
ranging from 0 (rarely/none of the time) to 3 (most or all of the time).
Possible scores ranged from 0 to 30, with higher scores reﬂecting more
depressive symptoms.
Depressionwas also assessed at both timepointswith the7-itemde-
pression subscale of the HADS [20]. Possible scores could range from 0 to
21, with higher scores reﬂecting increased depressive symptomatology.
Self-care
The European Heart Failure Self-care Behaviour scale (EHFScB-9)
[21] was used to measure compliance with recommended HF self-care
behaviors to maintain healthy functioning as our dependent variable
at baseline and 1-year follow-up. Items were answered on a 5-point
Likert scale ranging from 1 (I completely agree) to 5 (I do not agree at
all). Apart from global self-care (total score), the total scale also
consisted of a 4-item consultation behavior subscale [21,22] (i.e., I
contact my doctor or nurse if (a) shortness of breath increases, (b) my
leg/feet are more swollen, (c) I gain weight, and (d) I experience fatigue)
and a 5-item ‘adherence to regimen’ subscale (i.e., I weigh myself
every day, I limit the amounts of ﬂuids, I eat a low sodium diet, I take
my medications as prescribed, and I exercise regularly). However, the
latter subscale has not been recommended to be used separately due to
low internal consistency [21] (Cronbach's alpha was .55 in this sample).
Cronbach's alpha in the current sample was .80 for the total scale and
.83 for the consultation behavior subscale. The EHFScB-9 scores werereversed in the present study, i.e., higher scores reﬂected enhanced self-
care.
Demographic and clinical characteristics
Socio-demographic variables were assessed through purpose-
designed questions and included age, gender, marital status, education-
al level, and employment status. Clinical variables were obtained from
patients' medical records and included the etiology of chronic HF,
current smoking status, LVEF, NYHA-functional class, cardiac history
(i.e., previous myocardial infarction, percutaneous coronary intervention,
or coronary artery bypass graft surgery), history of a stroke or transient is-
chemic attack, hypercholesterolemia, and hypertension. Information on
pharmaceutical treatment was also obtained from the patients' medical
records (e.g., beta-blockers, angiotensin-converting-enzyme inhibitors,
angiotensin receptor blockers, diuretics, and psychotropic medication).
Statistical analyses
Baseline differences in sample characteristics were examined using
Chi-square tests for discrete variables and independent samples t-tests
for continuous variables between responders (n = 238) vs. non-
responders (n = 29) and excluded patients (n = 15) due to missing
data.Marital status (single vs. having a partner) and current employment
status (unemployed vs. employed) were dichotomized. To examine the
strength of relations (i.e., an effect size), Pearson correlations were calcu-
lated between all affect measures and self-care using the grand means.
Separate linear mixed modeling analyses were conducted using
maximum likelihood estimation and an unstructured covariancematrix
[23] to prospectively assess the unique relationship of each positive
affect dimension with self-care and consultation behavior when it was
controlled for potential covariates. This statistical technique allows
data to be correlated. Also, bias is limited by not excluding participants
from analyses when information is missing on a time-point therefore
preserving statistical power.
First, each positive affect dimension was examined in separate
models as a time-varying independent, continuous variable (continuous
scores) (Model 1) representing the association between positive affect
and self-care (dependent variable using continuous scores) across base-
line and 1-year follow-up. It was examined whether self-care scores
changed signiﬁcantly over time. In addition, we examined which other
potential confounders assessed at baseline (i.e., not varying over time)
predicted self-care over time including age, gender, time since HF
diagnosis, partner and employment status (yes), educational level,
disease severity (NYHA functional class and LVEF), and co-morbidities
(diabetes mellitus and chronic obstructive pulmonary disease (COPD)).
We ﬁnally adjusted for the potential inﬂuence of depressive symptoms
(time-varying variable) using continuous scores (Model 3). This stepwise
procedure was repeated for each positive affect measure to examine its
unique relationship with self-care beyond the associations of potential
explaining covariates. In addition, analyses were repeated for consulta-
tion behavior as a continuous outcome.
Linear mixed modeling results were presented through estimates
(i.e., unstandardized regression coefﬁcients of the dependent variable
when the independent variable increases with one unit) with P-values.
Predictorswere entered asﬁxed effects to examine its general association
with the variance of the averaged self-care and consultation behavior
scores over time. We ﬁnally inspected which of the three positive affect
measures was the strongest predictor of self-care and consultation be-
havior using model ﬁt statistics (χ2 and−2 Log Likelihood (−2LL)).
In the ﬁnal PANAS and GMS models, sensitivity analyses were per-
formed controlling for depression by using the continuous HADS-
depression subscale scores instead of the CES-D 10. A P-value b .05
(two-sided) was considered statistically signiﬁcant. Analyses were
performed using SPSS 19 (IBM SPSS Statistics for Windows, Version
19.0. Armonk, NY: IBM Corp., USA).
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Sample characteristics
From the original sample (n = 253), 15 patients were excluded from analyses due to
missing information on one of the baseline confounders and two patients only provided
self-care data at 1-year follow-up (completion rate= 94.0%). This resulted in a total sam-
ple of 238 chronic HF patients with n = 236 at baseline and n = 209 patients at 1-year
follow-up (Fig. 1), i.e., data was missing for two patients at baseline that did provide
self-care data at 1-year follow-up. The baseline socio-demographic and clinical characteris-
tics of our sample (mean age = 66.9 ± 8.6 years, 78% men) are presented in Table 1.
Comparedwith responders (n= 238), non-responders (n=29) and excluded patients
(n = 15) were characterized by increased disease severity and more comorbidities as they
weremore likely to haveNYHA functional class III or IV (27%vs. 9%; P= .004), othermedical
comorbidities (i.e. hypercholesterolemia (86% vs. 67%; P= .01), kidney disease (16% vs. 6%;
P= .01), diabetes mellitus (48% vs. 28%; P= .008)), and to receive beta-blockers (89% vs.
69%; P= .009) and statins (91% vs. 70%; P= .004). There were no signiﬁcant differences
with respect to other socio-demographic or clinical variables.Table 1
Baseline sample characteristics.
Total
(n = 238)
Socio-demographic variables
Age, M ± SD (years) 66.9 ± 8.6
Sex (male) 186 (78)
Having a partner 183 (77)
Currently working 31 (13)
Lower educational levela 80 (34)
Clinical variables
Etiology
Coronary artery disease 150 (63)
Other (e.g., congenital, valvular disease) 88 (37)
Left ventricular ejection fraction, M ± SD (%) 33.5 ± 6.7
New York Heart Association functional class III–IV 21 (9)
Cardiac historyb 162 (68)
Hypercholesterolemia 160 (67)
Hypertension 115 (48)
Diabetes mellitus 66 (28)
Chronic obstructive pulmonary disease 48 (20)
Kidney disease 13 (6)
Clinical variables
Stroke/transient ischemic attack 28 (12)
Currently smoking (self-report)c 56 (24)
Prescribed medication use
Beta-blockers 165 (69)
Angiotensin-converting-enzyme inhibitors 144 (61)
Angiotensin-II receptor blockers 76 (32)
Calcium antagonists 35 (15)
Oral anticoagulants 146 (61)
Statins 166 (70)
Diuretics 158 (66)
Nitrates 88 (37)
Aspirin 88 (37)
Psychotropic medication 38 (16)
Psychological variables (grand M ± SD)
PANAS — positive affectc 32.5 ± 6.6
GMS — positive affectc 22.2 ± 7.5
HADS — anhedonia 2.5 ± 2.2
CES-D-10 — depressive symptoms 6.8 ± 4.7
Heart failure self-care (grand M ± SD)
EHFScB-9 — self-care 32.9 ± 6.6
EHFScB-9 — consultation behaviorc 14.4 ± 4.1
Note: The 10-item Center for Epidemiological Studies Depression Scale (CES-D 10) is from
Irwin et al. [19]; the 9-item version of the European Heart Failure Self-care Behavior scale
(EHFScB-9) is from Jaarsma et al. [21]; the GlobalMood Scale (GMS) is fromDenollet [18];
the subscale of the Hospital Anxiety and Depression Scale (HADS) is ﬁrst used by Denollet
et al. [12]; the Positive and Negative Affect Schedule (PANAS) is fromWatson [17]; data
are presented as n (%) unless stated otherwise.
a Deﬁned as primary school or lower.
b Coronary artery bypass grafting, myocardial infarction, or percutaneous coronary
intervention.
c Missing: n = 1.Positive affect, anhedonia, and self-care
Pearson correlations indicated a strong, positive correlation (r= .80)
between the PANAS and GMS positive affect measures using their grand
means suggesting that these constructs should not be tested in onemodel
due to the risk ofmulticollinearity (see Table 2). Both positive affectmea-
sures showed moderate to strong negative correlations with depression
and slightly stronger negative correlations with anhedonia that, in turn,
was strongly associated with depression (r= .73) (Table 2).
Comparing the correlations between all affectmeasures and self-care,
HADS anhedonia seemed to be the strongest determinant of self-care
indicated by a medium effect size (r = − .27). PANAS positive affect
was slightly less but still signiﬁcantly correlated with increased self-care
(r= .17), indicating a small effect size. This was also the case for depres-
sion using the CES-D 10 that was negatively associated with self-care
(r=− .18). GMS positive affectwas non-signiﬁcantly associatedwith in-
creased self-care (r= .12).
No assumptions for conducting linear mixedmodeling were violated.
Overall, HF self-care scores remained stable over time (data not shown).
Chi square and−2LL statistics indicated that goodness of ﬁt improved
most when anhedonia (HADS) was added as a predictor of self-care
(χ2 (1) = 15.28, P b .001) compared with GMS positive affect
(χ2 (1) = 5.25, P = .02) and PANAS positive affect (χ2 (1) = 3.78,
P= .05).
In unadjusted analyses (Model 1), GMS positive affect was signiﬁ-
cantly associated with enhanced self-care over time, also after adjust-
ment for potential confounders (Model 2) and depressive symptoms
(Model 3; Table 3). We found similar but stronger associations for
HADS anhedonia with self-care. PANAS positive affect was no longer as-
sociated with self-care after adjustment for depressive symptoms.
However, depressive symptoms were signiﬁcantly associated with re-
duced self-care in the ﬁnal model (Model 3). Being unemployed, higher
NYHA functional class, and having comorbid diabetes were consistently
associated with enhanced self-care across all ﬁnal models (Table 3). In
the ﬁnal HADS anhedonia model, increasing age was a signiﬁcant pre-
dictor of enhanced self-care as well.Positive affect, anhedonia, and the consultation behavior subscale
Inspecting the univariate Pearson correlations (Table 2) showed that
both positive affect measures were not associated with consultation be-
havior, a subscale of the total self-care scale, whereas anhedonia showed
moderate negative correlations with consultation behavior. Depression
was also signiﬁcantly correlated with decreased consultation behavior,
indicated by a small to medium effect size.
Goodness of ﬁt improved signiﬁcantly when HADS anhedonia was
added as a predictor of consultation behavior (χ2 (1) = 13.66,Table 2
Pearson correlation coefﬁcients of positive affect, anhedonia, depression, and self-care
(n = 238).
PANAS GMS HADS CES-D Self-carea Consultationa
Positive affect
PANAS – .80⁎⁎⁎ − .57⁎⁎⁎ − .51⁎⁎⁎ .17⁎⁎ .12
GMS – − .56⁎⁎⁎ − .52⁎⁎⁎ .12 .07
Anhedonia
HADS – .73⁎⁎⁎ − .27⁎⁎⁎ − .26⁎⁎⁎
Depression
CES-D – − .18⁎⁎ − .18⁎⁎
Note: The Global Mood Scale (GMS) is from Denollet [18]; the anhedonia subscale of the
Hospital Anxiety and Depression Scale (HADS) was ﬁrst used by Denollet et al. [12]; the
Positive and Negative Affect Schedule (PANAS) is from Watson [17]. Depression was
assessed with the Center for Epidemiological Studies Depression Scale (CES-D 10).
a As measured with the 9-item European Heart Failure Self-care Behaviour scale.
⁎⁎ P b .01.
⁎⁎⁎ P b .001.
Table 3
Determinants of self-care and consultation behavior over time in linear mixed models
(unadjusted and adjusted analyses).
Self-carea
(n = 238)
Signiﬁcant
covariates
Consultation
behaviora
(n = 237)
Signiﬁcant
covariates
PANAS Positive affect Estimate Estimate
Model 1 .11⁎ .05
Model 2b .13⁎ 5, 7, 8 .06 1, 5, 7
Model 3c .09 5, 7, 8 .03 1, 5, 7
Depression (CES-D) − .15 − .11⁎
GMS Positive affect
Model 1 .11⁎ .05
Model 2b .13⁎⁎ 5, 7, 8 .06⁎ 1, 7
Model 3c .10⁎ 5, 7, 8 .04 1, 5, 7
Depression (CES-D) − .14 − .11⁎
HADS Anhedonia
Model 1 − .63⁎⁎⁎ − .39⁎⁎⁎
Model 2b − .75⁎⁎⁎ 1, 5, 7, 8 − .47⁎⁎⁎ 1, 5, 7
Model 3c − .72⁎⁎⁎ 1, 5, 7, 8 − .44⁎⁎⁎ 1, 5, 7
Depression (CES-D) − .02 − .02
Note: the estimate reﬂects the amount the dependent variable score increases when the
independent variable increases with one unit (i.e., unstandardized regression coefﬁcient).
a Higher scores reﬂect better self-care and consultation behavior.
b Model 2 = Model 1 + adjustment for 1age, 2gender (male), 3having a partner,
4educational level, 5unemployed, 6left ventricular ejection fraction, 7NewYorkHeart Asso-
ciation functional class, 8diabetes mellitus (yes), 9chronic obstructive pulmonary disease
(yes), and 10time since heart failure diagnosis.
c Model 3 = Model 2 + adjustment for depressive symptoms as assessed with the
Center for Epidemiological Studies Depression Scale (CES-D 10).
⁎ P b .05.
⁎⁎ P b .01.
⁎⁎⁎ P b .001.
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(1) = 2.73, P = .10) and PANAS positive affect (χ2 (1) = 2.58, P =
.11) did not signiﬁcantly improve the model ﬁt in explaining consul-
tation behavior. HADS anhedonia was signiﬁcantly associated with
decreased consultation behavior over time in both unadjusted
(P b .001) and adjusted (P b .001) linear mixed modeling analyses
(Table 3). Depressive symptoms were not associated with consultation
behavior in the ﬁnal model of HADS anhedonia. Positive affect measured
with the GMS and PANAS was not associated with consultation behavior
over time in unadjusted linear mixed models (Model 1; Table 3). After
adjustment for demographic and clinical covariates, associations became
slightly signiﬁcant (Model 2) but statistical signiﬁcance was lost again
after adjustment for depressive symptoms (Model 3). In both ﬁnal
models, depressive symptomswere signiﬁcantly associatedwith reduced
consultation behavior.
In contrast to self-care, diabetes was not associated with increased
consultation behavior. Increasing age, being unemployed, and higher
NYHA functional class were signiﬁcantly associated with increased con-
sultation behavior (Table 3).Sensitivity analyses
Sensitivity analyses showed that positive affect was no longer asso-
ciated with self-care (PANAS positive affect: estimate = .05, P = .38;
GMS positive affect: estimate = .06, P= .20) or consultation behavior
(PANAS positive affect: estimate= .01, P= .84; GMS positive affect: es-
timate = .01, P = .66) after adjustment for depressive symptoms as
assessed with the HADS-D and other covariates. In these ﬁnal adjusted
models, depressive symptoms were signiﬁcantly associated with de-
creased self-care (PANAS model: estimate = − .37, P b .001; GMS
model: estimate =− .36, P= .001) and consultation behavior (PANAS
model: estimate = − .25, P b .001; GMS model: estimate = − .24,
P b .001).Conclusions
This is the ﬁrst prospective study that has investigated the associa-
tions of multiple positive and negative affect measures with self-care
in patients with HF. Our results indicate that anhedonia measured
with the HADS [12] was robustly related with decreased self-care
including consultation behavior, irrespective of depressive symptoms.
Associations between positive affect and increased self-care were no
longer signiﬁcant after controlling for depressive mood, depending on
themeasure used. GMS positive affect [8]was associatedwith increased
self-care when the CES-D 10 depression scale was taken into account,
but was no longer signiﬁcant after adjustment for the HADS depression
scale. We found no signiﬁcant associations between PANAS positive
affect and HF self-care after adjustment for depressive symptoms
using either the CES-D or the HADS-D.
While an association between negative mood states and health out-
comes has been the focus of prior research [24], our ﬁndings contribute
to the existing body of literature by showing that, in comparison with
positive affect, anhedonia, or the inability to enjoy things in daily life
was associatedwith poor compliancewithHF self-care and consultation
behavior. While anhedonia is considered as a core symptom of major
depression, not all anhedonic patients are necessarily depressed. More-
over, anhedonia can also be a characteristic of other mental disorders
such as an anxiety disorder, schizoaffective disorder or schizophrenia
[14].
There has been considerable debate regarding the deﬁnition and
neurobiological mechanism underlying anhedonia. Recently, the term
‘decisional anhedonia’has been introduced to address the inﬂuence of an-
hedonia on reward decision-making and by moving away from anhedo-
nia as a steady-state, mood-like phenomenon [25]. It has been proposed
that deﬁcits in the hedonic response to rewards and a diminishedmotiva-
tion to pursue them lead to impaired decision-making. This redeﬁnition
of anhedonia may help explain our results as HF self-care has already
been referred to as a naturalistic decision-making process underlying
the choice of health practices and behaviors to manage signs and symp-
toms [5]. Thus, there is a distinct possibility that anhedonia may prevent
patients from adequate HF self-care due to deﬁcits in the neural sub-
strates underlying decision-making.
Our ﬁndings conﬁrm that the presumed relation between depression
andHF self-care is not as consistent and straightforward since the relation
with self-care was highly dependent on which type of depression mea-
sure was being used. While the 10-item version of the CES-D, an instru-
ment developed to assess depressive symptoms in older adults [19],
was not associated with self-care but only with consultation behavior
whenpositive affectwas taken into account, theHADS-D subscalewas as-
sociatedwith both outcomes, irrespective of positive affect. Accordingly, a
next step would be to examine and replicate whether anhedonia under-
lies the association between depression and cardiovascular outcomes
[26–28].
Apart from psychological factors affecting HF self-care, our results
are consistent with previous ﬁndings examining determinants of HF
self-care and consultation behavior [5,16]. As expected, advancing age
and higher NYHA functional class were associated with increased con-
sultation behavior implying that older and sicker HF patients are more
reliant on their health care providers compared with younger HF pa-
tients with less complaints [16]. Remarkably, a diagnosis of diabetes
mellitus was linked with enhanced self-care, but not with consultation
behavior perhaps because these patients are better instructed and
trained to adhere to diet restrictions with respect to their diabetes.
Still, caution is warranted since non-responders were more likely to
have more co-morbid conditions such as diabetes. Diabetes remains a
potential risk factor for increased hospitalizations and mortality in HF
patients [29]. However, the link between diabetes and better self-care
in our study implies that the higher risk associated with diabetes may
not to be attributed to poor self-care maintenance in these patients
but replication of our results is needed to draw ﬁrm conclusions.
301D. Kessing et al. / Journal of Psychosomatic Research 77 (2014) 296–301Several study limitations should be mentioned. The HADS positive
affect subscale was derived from an instrument that was originally
designed to assess anhedonia as a depressive symptom. Increasing crit-
icism has been published regarding the latent structure of the HADS
stating that it ismore ameasure of general distress as it does not separate
well between symptoms of depression and anxiety [30]. However, our
ﬁndings indicate that the 4-item anhedonia subscale of the HADS was
closely related to poor self-care in patients with HF. Another limitation
is that no conclusions can be drawn with regard to causal relationships
since this is an observational cohort study. From our ﬁndings it cannot
be determined whether anhedonia leads to poor self-care or whether
poor self-care leads to increased anhedonia. Also, self-care was assessed
via self-report, whichmay not reﬂect actual self-care.We cannot exclude
the possibility that selection bias has occurred during the inclusion phase
affecting the generalizability of our results. We did not have information
on the total number of patients thatwere approached for study participa-
tion, and comparing responders with non-responders and drop-outs
showed that the latter could be characterized by increased disease sever-
ity and co morbid conditions. However, the fact that our sample resem-
bles the general HF sample characteristics reported in other studies
(e.g., [31]) supports the clinical validity of the study population. Strengths
of this study were the standardized assessment of self-care, the inclusion
of symptoms of depression using multiple measures, the prospective
design over 1 year of follow up, and the statistical technique minimizing
selection bias and maintaining statistical power.
In conclusion, anhedonia as assessed with the HADS was longitudi-
nally associated with poor compliance with recommended self-care
and consulting behaviors among chronic HF patients over 1-year
follow-up, independent of disease severity, demographics, anddepressive
symptoms. More research is needed to replicate our ﬁndings including
measures of both psychological well-being and ill-being, to investigate a
potential mediating role of self-care between anhedonia and poor health
outcomes, and to reach consensus on how to deﬁne, assess, and differen-
tiate between positive affect, anhedonia, and depression.
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